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General Silicon Detectors
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-Detector and Pixel readout

-Separated through layers of metal
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-charge is detected at p+ well and amplified



Primary BPW and

[ Interference

Nested Well Structures
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S"_VACO — widely used

e ATHENA

* Process Simulation

Predicts physical outcomes in

structure fabrication

 Device Simulation

Predictions in the

- Structure’s electrical
characteristic
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Important to define
Mesh and Parameters
well in Silvaco!!
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Primary BPW Structure

<} Interference

¥— Pwellal
\_J
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-Change BPW width (2um-20um)
-Investigate amount of capacitance
and charge injected

due to interference




— Capacitance between
pwellal and die pad
(substrate) electrodes

— Capacitance between
aggressor (interference) and
pwellal electrodes

— Charge accumulation at
Pwellal electrode

Variables:
*BPW Width

*V_dp (voltage applied at
substrate)




Results C B
Capacitance across Pwellal

and Substrate electrodes C_B (Pwella1>Subst) vs. Width of BPW

Direct correlation with increase of Vdp=0.5
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cCP

Capacitance across
Pwellal and
Interference electrodes

-Increment in capacitance as
BPW widens

-Saturates when bpw

reaches Interference electrode

C=Q/V implies charge injected by
Interference will reach a maximum
value after reaching aggressor

C_P (Interf=Pwellal) vs. Width of EPW
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-created through transient step
voltage applied at the
interference

-observe current generated

-agreement with capacitance
observed in structure?
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Q_P Charge accumulated at Pwellal

Charge at Pwella1 vs Width of BPW
V_dp=.5V_b= 0,1,2
Maximum charge injected
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Nested Well Structure
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ta from NestWell_OnePix_BNW_E300kev_DSe12.str

-Observe electrical characteristics as
BNW dosing and energy of
implantation changed

Dose
Structure lel2cm-2 5el2cm-2 l1lel3cm-2
Energy  220Kev 1 4 7
300 Kev 2 5 8

380 Kev 3 6 )
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R_N vsV_BNW

V_bnw (volts)
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-Shallow and lower
concentration produces higher resistance
across N electrodes

-Here shown for 2D cross section simulation



Resistivity between P1,P2 electrodes
(kohm um)

R_N vs V_dp (.5v, 2v, 10v)
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Capacitive Coupling
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BNW dose and energy Increment effect

BNW Dose vs C_N (Inter>N1)
Vbnw=.5 Vdp=.5
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-Capacitance increase for Inter>N1
decrease for Inter>P1

-Capacitance Inter>P1 lower when
compared to primary BPW

-Less interaction from interference to
pwellal, readout electronics



Future Work ;

3D structures

| Acceptor Conc {/cm3)

- compare observed 2D & &y
characteristics with 3D structure
simulations

1.3738e+16

1.1721e+14

(" *Transient_all.sh (/asic/projects2010/Silvaco_M/simple_BPW_OnePIix_1/Experiment_creation Ground) - gedit

Fle Edit View Search Tools Documents Help

B .@ 8|9 9 5D

New Open Save | Print. Undo Paste = Find Replace

Prepare files for ease of future o ] -

if [ $dp == 05 ] =
then

Studies ##run the structure changer here B

CurrentStruc=1
#b=1

Docu mentation wzile [ $CurrentStruc -1t $num_struc ] #while CurrentStruc<ll =

##run the file here
echo "i ran here 1 Vb_ $Vb _dp_ $dp struc $b";
id="expr $dp + $Vb \\* 100 + $CurrentStruc \\* 10000"

S h eI I SC ri pt - Ilse m i-a uto m ated gzzzgu??d -run -as -ascii Transient_experiment.in -

outfile SBPW_ONEP_structure_sid.log &
wait §!

Structure teste r'” #display the current state (or the file that you ran)
sed '3q;d' Transient_experiment.in

b="expr $CurrentStruc + 1°

# the file is changed here

#This will be the future file that will be #run

sed -1 "s/structure’'$CurrentStruc’/structure’'$b'/g’

Transient_experiment.in
CurrentStruc="expr $CurrentStruc + 1"
#sed '3q;d' Transient_experiment.in
done
#(that also #runs the programs)
# reset
sed -1 's/structurell/structurel/g' Transient_experiment.in

sed -1 's/V1=.5/V1=2/g"' Transient_experiment.in

sed -1 's/dp_05/dp_02/g" Transient_experiment.in
dp="head -2 Transient_experiment.in | cut -¢21-22°

elif [ $dp == 02 ]
then
##run the structure changer here
CurrentStruc=1
b=1
while [ $CurrentStruc -1t $num struc ] #while CurrentStruc<l® [
a

Ln 29, Col 29 INS



